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(54) TORQUE CONVERTER 

(57)Abstract: 

PURPOSE: To improve the fuel cost of idling by making the 
capacity of torque at a low speed ratio sphere small while 
transmission efficiency at a high speed ratio sphere is being 
maintained high. 

CONSTITUTION: In the case of a torque converter equipped 
with the three elements of a pump impeller, a turbine runner 
and a stator, at the blade front edge 1 1a of the stator, a front 
edge plane portion 12 that becomes in approximately parallel 
with the long axis of a blade section from the blade front edge 
11a to a pressure surface 11c, is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The torque converter characterized by having applied to the pressure surface from the leading 
edge at the leading edge of the aforementioned stator, and forming the first transition flat-surface section 
used as the chord line of blade section, and outline parallel in a torque converter equipped with a pump 
impeller, a turbine runner, and three elements of a stator. 

[Claim 2] The torque converter according to claim 1 characterized by for the aforementioned first transition 
flat-surface section leaning to the range of 0-40 degrees, and forming it in a pressure-surface side to the 
direction of axial flow. 

[Claim 3] The aforementioned first transition flat- surface section is a torque converter according to claim 1 
or 2 characterized by having and connecting by the smooth curve to a pressure surface. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of a torque converter which transmits power 

using a fluid. 

[0002] 

[Description of the Prior Art] The drive system is equipped with a torque converter which is also in JP,4- 
92145,A in order to transmit the generating torque of the engine of vehicles to an automatic transmission 
and a driveshaft conventionally. 

[0003] By the way, based on the wing theory, as shown also in drawing 6 , the shape of a profile of the 
stator of a torque converter is formed so that the flow of a fluid may not be made to cause ablation as much 
as possible in a latus velocity ratio. 

[0004] That is, trailing-edge 1 lb of the wings back end becomes the semicircle of small curvature, and it has 
become pressure-surface 1 lc by the side of the intrados describing a smooth and loose curve, and the 
configuration connected by 1 Id of suction surfaces by the side of a tooth back between these leading edge 
11a and trailing-edge 1 lb at the semicircle in which leading edge 1 la to which the blade-section 
configuration of a stator hits the front edge of stator wings has big curvature. 

[0005] drawing 7 (A) - (C) — a low speed ratio region, an inside low speed ratio region (e= 0.3), and a high- 
speed ratio region (e= 0.8), although the streamline of flowing fluid is shown and the inflow angle in each 
field each changes stator wings a lot If the exfoliation slightly produced along with 1 Id of suction surfaces 
in a low speed ratio region is removed so that it may understand also from drawing, exfoliation of the fluid 
generated in each velocity ratio region will be very small, and the stable flow will be maintained. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as a property of a torque converter, torque capacity 
becomes large and the stole torque capacity at the time of a stop etc. serves as the maximum in the state, i.e., 
a D range, where rotation is not transmitted, so that a velocity ratio becomes small. The shape of a profile of 
a stator also affects torque capacity, and torque capacity increases, so that the fluid loss by the stator is 
small. As mentioned above, although the shape of a profile of a stator is designed that a transmission 
efficiency mainly high in a high-speed ratio region should be maintained so that fluid loss may become as 
small as possible, on the other hand, it will become so large [ the stole torque capacity in a low speed ratio 
region ]. And the load concerning an engine becomes large and the idle mpg at the time of a stop gets worse 
so much, so that the stole torque capacity of a torque converter is large. 

[0007] Then, maintaining highly the transmission efficiency in a high-speed ratio region, it makes small 
torque capacity in a low speed ratio region, and this invention aims at aiming at an improvement of idle 
mpg. 
[0008] 

[Means for Solving the Problem] In a torque converter equipped with a pump impeller, a turbine runner, and 
three elements of a stator, the first transition flat-surface section used as the chord line of blade section and 
outline parallel is formed in the leading edge of the aforementioned stator, applying [ 1st ] it to a pressure 
surface from the leading edge. 

[0009] The 2nd invention leans the aforementioned first transition flat-surface section in the 1st invention to 
a pressure-surface side to the direction of axial flow at the range of 0-40 degrees, and it is formed. 
[0010] The 3rd invention has the aforementioned first transition flat-surface section in the 1st or 2nd 
invention by the smooth curve to a pressure surface, and it connects. 



[0011] 

[Function] In the 1 st invention, it flows into a stator from a turbine runner in a low speed ratio region from 
the direction which met stator wings, i.e., the direction in alignment with the suction surface on a pressure 
surface or the tooth back of wings, so that a fluid flows from the direction which intersects perpendicularly 
with a pressure surface mostly and a velocity ratio becomes high. 

[0012] Therefore, in a low speed ratio region, exfoliation occurs by the point-angle section of the flat- 
surface section with the flow which goes to a wings tooth back from the nose of cam among the flows which 
collided with the leading edge flat-surface section, and stole torque capacity becomes so small. For this 
reason, the engine idle mpg at the time of a stole is improvable. In addition, near a stole field, a transmission 
efficiency from the first is small, and there are very few bad influences which decline in the transmission 
efficiency by fluid exfoliation does. 

[0013] In a high-speed ratio region, ablation decreases more slightly also about flowing [ which a fluid inlet 
angle approaches stator wings and parallel, and is lost, and goes to a pressure surface ] than a thing without 
the flat-surface section, and, for this reason, the transmission efficiency in a high-speed ratio region is 
maintained by best. [ of the flow separation which goes to a wings tooth back bordering on a first transition 
parallel part ] 

[0014] By 2nd invention, the idle mpg at the time of a stole can be made best by setting up the degree of tilt 
angle of the first transition flat-surface section in the range of 0-40 degrees, so that it may become a 
predetermined stole torque capacity. 

[0015] In the 3rd invention, connection between the first transition flat-surface section and a pressure 
surface becomes smooth, and fluid ablation in a high-speed ratio region can be made so small. 
[0016] 

[Example] Drawing 1 shows the 1st example of this invention, and the pump impeller 2 attached in the 
converter covering 1 connected with an engine crankshaft consists of outside pump shell 2a, inside core 2b, 
and pump wings 2c. It consists of outside turbine shell 3a, inside core 3b, and turbine-blade 3c, and is 
combined with the hub 5 on the pump impeller 2 and the same axle, and the turbine runner 3 countered and 
arranged in this pump shell 2a rotates to the transmission input shaft and one which are not illustrated. The 
stator 4 pinched between the pump impeller 2 and the turbine runner 3 is constituted by shellside ring 4a, 
core side ring 4b, and stator wings 4c, and is supported through an one-way clutch 6 on the aforementioned 
input shaft and the same axle by housing which is not illustrated. 

[0017] As wings 4c of the aforementioned stator 4 is shown in drawing 2 , fundamentally leading edge 1 la 
which hits the front edge of stator wings 4c to and a semicircle with big curvature Trailing-edge 1 lb of the 
wings back end becomes the semicircle of small curvature, between these leading edge 11a and trailing-edge 
1 lb It becomes pressure-surface 1 lc by the side of the intrados describing a smooth and loose curve, and the 
configuration connected by 1 Id of suction surfaces by the side of a tooth back, and the first transition flat- 
surface section 12 which is missing from pressure-surface 1 lc from the lower part of leading edge 1 la, and 
serves as a chord line of the stator wings 4 and outline parallel is formed. According to the experiment, the 
angle [ as opposed to the direction of axial flow in this first transition flat-surface section 12 ] theta has the 
desirable range of 0-40 degrees, and it is appropriately set up so that it may become the stole torque capacity 
made into the purpose in this angle range. 

[0018] Thus, since it constituted, if the pump impeller 2 rotates, the fluid to which kinetic energy was given 
will flow to the turbine runner 3, will rotate the turbine runner 3 in the same direction, will flow into a stator 
4 from the turbine runner 3 further, will convert a flow direction into the hand of cut of the pump impeller 2, 
and will form the circulating flow of flowing into the pump impeller 2 again. 

[0019] And the inflow angle of the fluid which flows into a stator 4 As it changes with the velocity ratio 
regions of a torque converter a lot and is shown also in drawing 3 , compared with the pump impeller 2, the 
rate of a speed ratio of the turbine runner 3 sets in a low low speed ratio region. An angle of attack is large 
and it flows from right-angled to pressure-surface 11c, and an angle of attack becomes large to a negative 
direction, and rotation of the turbine runner 3 flows into parallel mostly with a pressure surface 1 1 in the 
high-speed ratio region approaching the pump impeller 2. 

[0020] Although (A) of drawing 3 shows the flow of a low speed ratio region, by the point-angle section of 
the flat-surface section 12 of leading edge 1 la of stator wings 4c, big ablation and mixed loss occur with the 
flow which goes to 1 Id of suction surfaces on the tooth back of wings, and torque capacity falls so much. 
For this reason, the stole torque capacity in the stole field which the turbine runners 3, such as the time of 



the stop at a D range, do not rotate falls, the engine load at the time of idle rotation decreases relatively, and 
idle mpg is improved. 

[0021] In addition, about the influence on the transmission efficiency by ablation, if it applies to a low speed 
ratio region from a stole field, a transmission efficiency from the first is low, and the amount of [ which the 
fluid loss by ablation brings about ] degradation will become so few that it can ignore. 

[0022] The inflow angle approaches the flow parallel to the chord line of stator wings 4c as are shown in the 
high-speed ratio region (e= 0.8) of (C) from the inside low speed ratio region of (B) of drawing 3 (e= 0.3) 
and a velocity ratio increases. This sake, The influence to which the flow direction comes to meet with the 
first transition flat-surface section 12, and disturbs the flow of the point-angle section decreases, and the 
slight ablation by pressure-surface 1 lc in the high-speed ratio region moreover produced conventionally 
also disappears. 

[0023] Consequently, inside, the transmission efficiency of a torque converter is maintained by reduction of 
fluid loss in a high-speed ratio region at the best state, and leads also to improvement in mpg or a power 
property by it. 

[0024] Although an experimental result is shown in drawing 4 , it turns out that the torque capacity in a low 
speed ratio region decreases relatively, on the other hand the torque ratio and the transmission efficiency 
improve inside in the high-speed ratio region as compared with the conventional example. 
[0025] Next, if the example of drawing 5 is explained, this is what connected the first transition flat-surface 
section 12 and pressure-surface 1 lc by loose curvilinear section 12a, to the flow in a high-speed ratio 
region, will lose the influence of the corner of the flat-surface section back end, and will maintain a smooth 
flow especially. 

[0026] For this reason, loss of the flow of a high-speed ratio region can be made still smaller, and 

improvement in still much more transmission efficiency can be aimed at. 

[0027] 

[Effect of the Invention] In the torque converter which is equipped with a pump impeller, a turbine runner, 
and three elements of a stator as mentioned above according to the 1st invention Since the first transition 
flat-surface section which is missing from a pressure surface from the leading edge, and serves as a chord 
line of blade section and outline parallel at the leading edge of the aforementioned stator was formed The 
flow which goes to a wings tooth back from the nose of cam among the flows which collided with the 
leading edge flat-surface section in the low speed ratio region is made to generate ablation by the point- 
angle section of the flat-surface section. While stole torque capacity is made so small by this and an 
improvement of the engine idle mpg at the time of a torque converter stole can be aimed at, in the high- 
speed ratio region where a fluid inlet angle approaches stator wings and parallel, also about flowing in 
alignment with a pressure surface From a thing without the flat-surface section, ablation decreases and the 
transmission efficiency in a high-speed ratio region is also maintained by best. 

[0028] Since according to the 2nd invention the aforementioned first transition flat-surface section leans to 
the range of 0-40 degrees and is formed in a pressure-surface side to the direction of axial flow, in this angle 
range, the idle mpg at the time of a torque converter stole can be made best by setting up so that it may 
become a predetermined stole torque capacity. 

[0029] Since the aforementioned first transition flat-surface section is had and connected by the smooth 
curve to a pressure surface according to the 3rd invention, connection between the first transition flat- 
surface section and a pressure surface can become smooth, especially fluid ablation from the first transition 
flat-surface section back end in a high-speed ratio region can be made so small, and the improvement of a 
transmission efficiency can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the example of this invention. 
[Drawing 2] It is the cross section showing the shape of a stator profile similarly. 

[Drawing 3] In explanatory drawing showing the state of the flow of stator wings, a low speed ratio region 
and (B) express an inside low speed ratio region, and, as for (A), (C) expresses the state in a high-speed ratio 
region of being each a streamline and ablation. 

[Drawing 4] It is the ultimate-lines view which expresses the performance characteristic of a torque 
converter as compared with the conventional example. 

[Drawing 5] It is the cross section of the shape of a stator profile of other examples. 
[Drawing 6] It is the cross section showing the shape of a conventional stator profile. 

[Drawing 7] In explanatory drawing showing the state of the flow about stator wings similarly, a low speed 
ratio region and (B) express an inside low speed ratio region, and, as for (C), (A) expresses the state in a 
high-speed ratio region of being each a streamline and ablation. 
[Description of Notations] 

2 Pump Impeller 

3 Turbine Runner 

4 Stator 

4c Stator wings 
11a Leading edge 
1 lb Trailing edge 
11c Pressure surface 
lid Suction surface 

12 First Transition Flat-Surface Section 
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